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CLAIMS 

{Amended under PCT Article 34) 

(Amended) An image sensor comprising: 

a transparent cover having a first surface on an image 
reading region side, and a second surface away from the 
first surface; 

a light source throwing light to the image reading 
region from a second-surface side of the transparent 
cover; and 

a plurality of light receiving elements each receiving 
reflected light from the image reading region and 
outputting an image signal corresponding to an amount of 
the light received; 

characterized that the transparent cover includes a 
transparent main body of a synthetic resin, and a 
transparent glass member corresponding to the image 
reading region, 

that the transparent main body has a groove 
corresponding to the image reading region, the 
transparent glass member being placed in the groove; and 

that the transparent main body and the transparent glass 
member each has a surface which is flush with each other 
and provides the first surface. 

(Deleted) 



1 



(Amended) The image sen's'o'r ■■according to Claim 1, wherein 
the groove is provided by a through hole formed in the 
transparent cover. 

(Deleted) 

(Amended) An image sensor comprising: 

a transparent cover having a first surface on an image 
reading region side, and a second surface away from the 
first surface; 

a light source throwing light to the image reading 
region from a second-surface side of the transparent 
cover ; and 

a plurality of light receiving elements each receiving 
reflected light from the image reading region and 
outputting an image signal corresponding to an amount of 
the light received; 

characterized that the transparent cover includes a 
transparent main body of a synthetic resin, and a 
transparent glass member corresponding to the image 
reading region, 

that the transparent main body has a groove 
corresponding to the image reading region, the 
transparent glass member being placed in the groove, 

that the transparent glass member is exposed on a 
first-surface side, and 

that the image reading region is linear, the transparent 



cover having a nontransparent region corresponding to 
end portion of the image reading region. 



(Amended) The image sensor according to Claim 5, wherein 
the nontransparent region is formed with a white spot or 
a black spot. 

The image sensor according to Claim 5, wherein the 
nontransparent region is formed with both of the white 
spot and the black spot. 

(Amended) The image sensor according to Claim 5, wherein 
the image reading region is linear, the transparent cover 
having a nontransparent region corresponding to the other 
end portion of the image reading region. 

The image sensor according to Claim 8, wherein one of the 
nontransparent regions is formed with a white spot and 
the other is formed with a black spot. 

The image sensor according to Claim 5, wherein the 
nontransparent region is provided by a part of the glass 
member rendered nontransparent. 

The image sensor according to Claim 10, wherein the 
nontransparent region is provided by a part of the glass 
member applied with a coating. 



12. The image sensor according to Claim. 10, wherein the 
nontransparent region is provided by a nontransparent 
member pasted to a part of the glass member. 



5 13. The image sensor according to Claim 5, wherein the 
nontransparent region is provided by a nontransparent 
member separate from the glass member and the cover main 
body, placed in the groove. 

10 14 . The image sensor according to Claim 13 , wherein the groove 
is divided into a glass member receiving portion for 
receiving the glass member and a nontransparent member 
receiving portion for receiving the nontransparent 
member . 

15 

15. (Amended) A transparent cover for image sensor, 
comprising a transparent main body of a synthetic resin, 
and a transparent glass member placed in a groove formed 
in a surface of the cover member, 

20 the groove having at least a longitudinal end portion 

provided with a nontransparent region. 

16. (Amended) A transparent cover for image sensor, 
comprising a transparent main body of a synthetic resin, 

25 and a transparent glass member placed in a groove formed 

in a surface of the cover member, 

the transparent main body and the transparent glass 

4 



member each having a surface flush with each other and 
providing the first surface. 

(Amended) The transparent cover according to Claim 16, 
further comprising a nontransparent region provided at 
least at one longitudinal end portion of the groove. 
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SPECIFICATION 

IMAGE SENSOR AND TRANSPARENT COVER FOR THE SAME 

5 Technical Field 

The present invention relates to an image sensor for 
reading a document image, and a transparent cover for the image 
sensor . 



10 Background Art 

An example of the image sensor is a contact type image 
sensor. The contact type image sensor generally comprises 
a case, a transparent cover attached to the case, a light 
source, a lens array including a plurality of optical lenses, 

15 and a plurality of light receiving elements. When reading 
an image, the document is placed on the transparent cover, 
and the light source throws light towards the transparent 
cover from inside the case. 

According to such a contact type image sensor as the above, 

20 the light from the light source illuminates the document 
placed on the transparent cover. The illumination covers a 
range including a linear image-reading region of the document . 
Light reflected in the image reading region is focused by the 
lens array, providing an image of the document on the light 

25 receiving elements, causing each of the light receiving 
elements to output an image signal of a level corresponding 
to an amount of light received. 
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The transparent cover attached to the case seals the case 
thereby preventing dirt from coming into the case as well as 
guiding the document. Also, the transparent cover provides 
a predetermined distance between the document and the lens 
array, thereby allowing the document image to appropriately 
focus on the light receiving elements. 

Conventionally, the transparent cover is entirely made 
of glass or entirely made of resin, and therefore associated 
with the following problems . 

Specifically, if the transparent cover is entirely made 
of glass, the cover can be broken easily upon impact given 
to the image sensor, with the broken pieces of glass scattering 
instantly. This problem is more serious if the image sensor 
is used as a handy scanner, which can be accidentally dropped 
by the user. 

On the other hand, if the transparent cover is entirely 
made of synthetic resin, the cover is more impact resistant 
and is less susceptible to cracking for example. However, 
the synthetic resin cover has a low surface hardness as 
compared with the glass cover, and therefore is more 
susceptible to surface damage. For example, contact with a 
platen roller, dirt inclusion and so on can damage the surface 
relatively easily, deteriorating light transmission 
(transparency) of the transparent cover. The surface damage 
of the transparent cover causes distortion when reading the 
image, resulting in a problem of decreased quality of the read 
image . 



Conventionally, in an attempt to solve these problems, 
there is available a transparent cover made of synthetic resin 
having an upper surface formed with a groove, and image reading 
of the document is performed by utilizing the groove. A 
transparent cover formed with such a groove does not allow 
the platen roller to contact the transparent cover even if 
the platen roller is faced to the groove for example. 
Therefore, the transparent cover is not damaged by the contact 
with the platen roller. However, a transparent cover having 
such a groove has another problem of frequent jamming of the 
document, since the groove can easily catch a front edge of 
the document being fed by the platen roller. Still another 
problem is that the transparent cover having such a groove 
as the above easily collect dirt in the groove. The dirt in 
the groove decreases transparency of the groove of the 
transparent cover, and can be a cause of trouble in the reading 
of the document image. 

On the other hand, the image sensor should desirably have 
capability to adjust output level of the read image. The 
output level adjustment can be achieved by e.g. using a method 
commonly called "white level adjustment" or simply "darkness 
adjustment". According to this method, before reading the 
document image, reading of a white platen roller faced to the 
transparent cover is preformed to obtain an image signal 
representing a white image. Next, determination is made 
whether or not the output level of this image signal is 
appropriate. If the output level is not appropriate. 



adjustment is made to a light source voltage or to sensitivity 
of the light receiving elements, based on the current output 
level, so that the output level for the white image comes to 
a predetermined appropriate level. Amount of light emission 
from the light source provided by e.g. LEDs , is influenced 
by temperature. Likewise, the sensitivity of the light 
receiving elements provided by semiconductors fluctuates 
with ambient temperature changes. The output level 
adjustment for the white image performed in accordance with 
the above described method is made under a condition 
representing a realistic operating condition, i.e. under an 
actual operating temperature. This makes sure that the image 
reading operation is performed, with the output level 
appropriately adjusted to the actual operating temperature. 
As a result, a read image true to the document image is obtained. 
Conventionally however, if the image sensor is utilized in 
e.g. the handy scanner, it is not possible to perform such 
an output level adjustment by using the white platen roller, 
since the handy scanner is not provided with the platen roller. 
Therefore, the conventional image sensor is problematic also 
in such a sense as the above. 

DISCLQSTTRE OF THE INVENTION 

It is therefore an object of the present invention to 
increase impact resistance of the transparent cover and to 
reduce susceptibility of the transparent cover to flaw that 
interferes with image reading operation, thereby 



facilitating the image reading operation without causing such 
a problem as document jamming. 

According to a first aspect of the present invention, an 
image sensor is provided. This image sensor comprises: a 
transparent cover having a first surface on an image reading 
region side, and a second surface away from the first surface; 
a light source throwing light to the image reading region from 
a second-surface side of the transparent cover; and a 
plurality of light receiving elements each receiving 
reflected light from the image reading region and outputting 
an image signal corresponding to an amount of the light 
received. The image sensor is characterized in that the 
transparent cover includes a transparent main body of a 
synthetic resin and a transparent glass member corresponding 
to the image reading region, and that the transparent glass 
member is exposed on a first surface side of the transparent 
cover . 

According to the image sensor with the above arrangement, 
first, part of the transparent cover surface corresponding 
to the image reading region is provided by a glass surface. 
Therefore, this particular part is no longer prone to damage, 
eliminating or at least reducing the problem of decreased 
quality of a read image due to surface damage in the 
transparent cover. Second, the cover main body, which is a 
main component of the transparent cover, is made primarily 
of synthetic resin, and the glass member is utilized only 
partially. This makes it possible to increase impact 



resistance of the cover main body thereby making it less prone 
to crack and other damages, as well as facilitating weight 
reduction of the image sensor. Thus, the image sensor 
according to the present invention is particularly suitable 
for a handy scanner in which weight reduction is highly 
required. 

Preferably, the transparent main body has a groove 
corresponding to the image reading region, and the 
transparent glass member is placed in the groove. Also, 
preferably, the groove is provided by a through hole formed 
in the transparent cover. 

According to an image sensor with such arrangements as 
the above, the glass member is protected by the cover main 
body, and therefore it becomes possible to give increased 
protection from damage, not only to the cover main body but 
also to the glass member. Thus, the image sensor according 
to the present invention is particularly suitable for a handy 
scanner which is prone to impact. 

Preferably, the transparent main body and the transparent 
glass member each have a surface flush with each other and 
these surfaces provide the first surface. 

According to an image sensor of such an arrangement as 
the above, the cover main body and the glass member provided 
therein form a flat surface without stepped level differences . 
Therefore, when the image sensor according to the present 
invention is utilized in an image reading apparatus, it 
becomes possible not to let a document be caught by the 



transparent cover surface during image reading operation. 
Also, even if the transparent main body has a groove, it 
becomes possible not to allow dirt to build in the groove. 
Therefore, the image reading operation can be performed 
5 appropriately. 

Preferably, the image reading region is linear, and the 
transparent cover has a nontransparent region corresponding 
to at least one end portion of the image reading region. 
Such an arrangement enables to provide a nontransparent 

10 region without interfering with normal image reading 
operation and also to perform image reading operation for the 
nontransparent region. By utilizing the image signal 
obtained by reading the nontransparent region, an output 
level adjustment of the read image which is the same as or 

15 similar to the "white level adjustment" described earlier can 
be performed. Therefore, even if the image sensor is utilized 
in a handy scanner which does not have a platen roller, an 
output level adjustment of the read image can be performed 
according to the present invention. Therefore, the present 

20 invention enables to obtain a high quality read image superior 
in image reproducibility. 

Preferably, the nontransparent region is formed with at 
least one of a white spot and a black spot. Further, 
preferably, the nontransparent region is formed with both of 

25 the white spot and the black spot. 

According to such arrangements, when performing the 
output level adjustment of the read image after performing 
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image reading of the nontransparent region, the output level 
adjustment can be made appropriately, based on both or one 
of the image signal representing the white spot and the image 
signal representing the black spot. 

Preferably, the image reading region is linear, and the 
transparent cover has nontransparent regions respectively 
corresponding to end portions of the image reading region. 

Preferably, one of the nontransparent regions is formed 
with a while spot, and the other is formed with a black spot. 

Preferably, the nontransparent region is provided by a 
part of the glass member rendered nontransparent. More 
preferably, the nontransparent region is provided by a part 
of the glass member applied with a coating. Also, more 
preferably, the nontransparent region is provided by a 
nontransparent member pasted to a part of the glass member. 

According to such arrangements, there no longer is need 
for first preparing a dedicated nontransparent member 
separately from the glass member, and then assembling the 
dedicated member to the transparent cover as means for 
providing the nontransparent region in the transparent cover. 
Therefore, it becomes possible to restrict increase in the 
number of parts necessary for the transparent cover, and 
increase in manufacturing cost. 

Preferably, the nontransparent region is provided by a 
nontransparent member separate from the glass member and the 
cover main body, placed in the groove. 
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with such an arrangement, although it is necessary to 
prepare a nontransparent member separately from the main body 
and the glass member," assembling operation of the 
nontransparent member to the cover main body can be performed 
easily by simply fitting the member into the groove of the 
cover main body. 

Preferably, the groove is divided into a glass member 
receiving portion for receiving the glass member and a 
nontransparent member receiving portion for receiving the 
nontransparent member . 

According to a second aspect of the present invention, 
a transparent cover for image sensor is provided. This 
transparent cover comprises a transparent main body of a 
synthetic resin and a transparent glass member placed in a 
groove formed in a surface of the main body. 

When utilizing such a transparent cover for image sensor, 
the groove in the cover main body and the glass member fitted 
therein are placed in an image reading region of the image 
sensor. This provides the same effect as of f ered by the image 
sensor provided by the first aspect of the present invention. 

Preferably, the transparent glass member placed in the 
groove has a surface flush with a surface of the transparent 
main body. 

According to the image sensor of a structure such as the 
above, the cover main body and the glass member provided 
therein form a flat surface without stepped level differences . 
This provides the same effect as offered by the image sensor 



provided by the first aspect of the present invention. 

Preferably, the transparent cover further comprises a 
nontransparent region provided at least at one longitudinal 
end portion of the groove. 

According to such an arrangement, when placing the groove 
in the cover main body and the glass member fitted therein 
are placed in a linear image reading region of the image sensor, 
it becomes possible to dispose the nontransparent region at 
a longitudinal end portion of the image reading region. Thus, 
by performing image reading of the nontransparent region, the 
above described output level adjustment of the read image can 
be performed. 

Other objects, characteristics, and advantages of the 
present invention will become clear from the following 
description of embodiments to be presented with reference to 
the accompanying drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of a transparent cover for 
image sensor, according to the present invention. 

Fig. 2 is a sectional view taken in lines II-II in Fig. 

1 . 

Fig. 3 is a sectional view taken in lines III-III in Fig. 

1 . 

Fig. 4 is an explosive view of the transparent cover shown 
in Fig. 1 through Fig. 3. 
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Fig. 5 is a sectional view showing an example of how glass 
is fixed to a cover main body of the transparent cover. 

Fig. 6 is a sectional view showing another example of how 
glass is fixed to a cover main body of the transparent cover. 

Fig. 7 is a sectional view showing an image sensor 
according to the present invention. 

Fig. 8 is a sectional view taken in lines VIII-VIII in 
Fig. 7. 

Fig. 9 is a sectional view showing another image sensor 
according to the present invention. 

Fig. 10 is a sectional view showing still another image 
sensor according to the present invention. 

Fig. 11 is a sectional view showing another transparent 
cover for image sensor, according to the present invention. 

Fig. 12 is a sectional view showing another transparent 
cover for image sensor, according to the present invention. 

Fig. 13 is a sectional view showing another transparent 
cover for image sensor, according to the present invention. 

Fig. 14 is a sectional view showing another transparent 
cover for image sensor, according to the present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Now, preferred embodiments of the present invention will 
be described specifically, with reference to the attached 
drawings . 

Referring to Fig. 1 through Fig. 4, a transparent cover 
1 for image sensor, according to the present embodiment 
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comprises a cover main body 10 and a glass bar 20. 

The cover main body 10 is made of a synthetic transparent 
resin such as polymethyl methacrylate (PMMA) and 
polycarbonate (PC) , and is formed into a rectangular plate 
5 as a whole . The cover main body 10 has a surface 10a (an upper 
surface of the cover main body 10 as in Figs. 1 through 4) 
formed with a straight groove 11 longitudinally of the cover 
main body 10. The groove 11 has a constant width and a 
constant depth. The cover main body 10 has longitudinal edges 

10 respectively provided with engaging projections 12a, 12b. 

The glass bar 20 is made of a transparent glass material. 
As shown in Figs. 1, 2 and 4, the glass bar 2 0 is provided 
with a nontransparent region 3 . The nontransparent region 
3 includes a white spot 3 0 provided by a white coating and, 

15 a black spot 31 provided by a black coating. The coatings 
are made side by side on a back surface of a longitudinal end 
portion 20b of the transparent glass bar 20. Alternatively, 
the coatings may not only cover the back surface of the end 
portion 20b of the glass bar 20 but also cover the upper surface 

20 and/or side surfaces. 

The glass bar 2 0 is embedded in the groove 11 of the cover 
main body 10. With this construction, the nontransparent 
region 3 locates at an end portion of the groove 11, according 
to the transparent cover for an image sensor shown in Figs . 

25 1 through 4. On the other hand, as clearly shown in Fig. 2, 
the glass bar 20 has an upper surface 2Ga flush with the upper 
surface 10a of the cover main body 10 . Thus, the entire upper 
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surface of the transparent cover is flat without stepped level 
differences . 

As shown in Fig. 5, the glass bar 2 0 is bonded to the cover 
main body 10 via two adhesive layers 4. This reliably fixes 
5 the glass bar 20 to the cover main body 10. The adhesive 
layers 4 are formed by applying a transparent adhesive to two 
longitudinal side walls 11a of the groove 11. Such an 
arrangement allows to keep the upper surface 2 0a and the lower 
surface 20c of the glass bar 20 free of the adhesive when 

10 attaching the glass bar 20 to the transparent cover 1, making 
it possible to maintain a high transparency thicknesswise of 
the glass bar 20. 

Alternatively to the above, as shown in Fig. 6 for example, 
the two adhesive layers 4 may be provided on a bottom surface 

15 lib of the groove 11, excluding however, a widthwise center 
portion of the bottom surface lib. Such an arrangement also 
allows maintaining a high thicknesswise transparency of the 
glass bar 20. Thus, the widthwise center portion of the glass 
bar 2 0 allows light to pass appropriately when the transparent 

20 cover 1 is used as a part of an image sensor, as will be 
described later. In the arrangement shown in Fig. 6, 
preferably, the bottom surface lib of the groove 11 is formed 
with recesses 13 of an appropriate depth, and the adhesive 
layers 4 are formed respectively in the recesses 13 . Such 

25 can appropriately prevent the glass bar 2 0 from being raised 
by as much as the thickness of adhesive, making it easy to 
make the upper surface 20a of the glass bar 20 flush with the 
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upper surface 10a of the cover main body 10. Alternatively 
to the adhesive, the bonding of the glass bar 2 0 to the cover 
main body 10 may be achieved by using a double-sided adhesive 
tape, according to the present invention. Further, the glass 
bar 2 0 may not ever be bonded to the cover main body 10. 
Specifically, the glass cover 20 may be sized to fit the groove 
11, and fixed into the cover main body 10 by means of press 
fitting . 

Now, an image sensor according to the present invention 
will be described with reference to Fig. 7 and Fig. 8. 

In Fig. 7, an image sensor A according to the present 
embodiment is utilized in a sheet feeding type scanner 
comprising a platen roller 6. In addition to the transparent 
cover 1 described above, the image sensor A further comprises 
a case 50, a substrate 51, a plurality of light sources 52, 
a plurality of light receiving elements 53, and a lens array 
54. In Fig. 7, a longitudinal direction of the transparent 
cover 1 represents a main scanning direction, whereas a 
direction perpendicular thereto represents a sub scanning 
direction . 

The case 50 is made e.g. of a white synthetic resin, and 
extends in the main scanning direction as shown in Fig. 8. 
The case 50 has a light guiding space 50a which is a through 
hole thicknesswise of the case 50 and extends longitudinally 
of the case 50. The case 50 is formed with engaging recesses 
50b, 50c on its upper surface side (top surface side) for 
engagement with the engaging projections 12a, 12b of the 
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transparent cover 1. The engagement between the engaging 
projections 12a, 12b with the engaging recesses 50b, 50c keeps 
the transparent cover 1 fixed in the case 50. The light 
guiding space 50a has an upper opening, which is sealed by 
the transparent cover 1. The platen roller 6 for feeding a 
document D in the sub scanning direction indicated by arrows 
is faced onto the upper surface 20a of the glass bar 20. 

The substrate 51 is assembled onto a lower side (bottom 
side) of the case 50 to seal a lower opening of the light 
guiding space 50a. The light sources 52 are provided e.g. 
by LEDs, and placed in a row in the main scanning direction 
on the substrate 51. With this construction, the light 
guiding space 50a serves as a passage for light emitted from 
the light sources 52 for illumination from below the 
transparent cover 1. As has been described, the case 50 is 
made of a white synthetic resin, and therefore walls of the 
light guiding space 50a provides a white reflection surface 
having a high index of reflectance. The light guiding space 
50a has a section capable of guiding the light from the light 
sources 52 to an entire surface of the glass bar 20 of the 
transparent cover 1 . 

The lens array 54 focuses light reflected by the document 
D, thereby forming a line of image of the document D on the 
array of the light receiving elements 53. The lens array 54 
can be provided e.g. by a plurality of self focusing lenses 
(known as ''selfoc lenses") capable of forming an image of the 
document without magnification nor inversion. The selfoc 
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lenses are held in a row by a lens holder. According to the 
present invention, the selfoc lens array may be replaced by 
e.g. a convex lens array or an array of other optical lenses. 
The lens array 54 is fitted into a groove 50d of the case 50, 
thereby being laid along the main scanning direction. The 
lens array 54 is provided on the backside of the transparent 
cover and faced towards the glass bar 2 0 of the transparent 
cover 1 . 

The light receiving elements 53, mounted in a row in the 
main scanning direction in the upper surface of the substrate 
51, have their light receiving surfaces faced toward the lens 
array 54 and spaced from the lens array 54 by a predetermined 
distance. Each of the light receiving elements 53 has 
photoelectric transfer capability, of receiving light 
focused by the lens array 54 and outputting an image signal 
having a level corresponding to an amount of the light received. 
The light receiving elements 53 are surrounded by a 
black-colored assisting member 55 . Since the case 50 is made 
of a white resin, this arrangement prevents the light from 
reflecting irregularly on the white walls around the light 
receiving elements 53 which could cause adverse effect to the 
read image . 

The light receiving elements 53, facing the lens array 
53 and disposed in the main scanning direction, can read an 
image of the document D in a linear region extending in the 
main scanning direction. This region corresponds to an image 
reading region S according to the present invention. The 
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image reading region S also extends in a direction of optical 
axis (shown by a line indicated by reference code C in Fig. 
7) of the lens array 54. Therefore, the image reading region 
S includes not only the upper surface of the transparent cover 
but also adjacent regions off the surface in thicknesswise 
directions of the transparent cover 1. However, in the image 
sensor A according to the present embodiment, the lens array 
54 has a focal point on the upper surface 20a of the glass 
bar 20, and the transparent cover 1 is so mounted that the 
groove 11 and the glass bar 2 0 have their respective widthwise 
center aligned with the image reading region S. 

As shown in Fig. 8, the transparent cover 1 has the 
nontransparent region 3 at an end portion of the image reading 
region S that extends in the main scanning direction. The 
lens array 54 has an end portion 54a defined by a range La, 
which faces the nontransparent region 3 and includes a 
plurality of light receiving elements 53 (hereinafter called 
light-receiving elements for adjustment) . These light- 
receiving elements 53 for adjustment reads an image of the 
nontransparent region 3, whereas the remaining light 
receiving elements 53 included in the remaining range Lb 
performs reading of the document D. 

The image sensor according to the present invention 
performs reading operation as follows: First, in Fig. 7, light 
is emitted from the light source 52 for reading an image of 
the document D. The light illuminates the document D placed 
on the surface la of the transparent cover 1 and then is 
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reflected. Light reflected by the document D in the linear, 
image-reading region S passes the glass bar 20 of the 
transparent cover 1, into the image sensor A, and travels 
toward the lens array 54. The light is then focused by the 
lens array 54, on the light receiving surfaces of the light 
receiving elements 53. Since the glass bar 20 has a high 
hardness, its surface is not easily damaged by contact with 
the platen roller 6 or other causes. On the other hand, the 
upper surface 10a of the cover main body 10, which is made 
of a synthetic resin, is more susceptible to the damage, yet 
the damage, which is not made in the image reading region S, 
does not pose a major problem in the image reading operation. 
Therefore, it becomes possible to minimize the problem of 
distortion in a read image of the document D due to the surface 
damage in the transparent cover 1. Further, when the glass 
cover 20 is fitted into the groove 11 of the cover main body 
10, the upper surfaces of the two members are made flush with 
each other. This eliminates another of the problems that the 
document D is caught by the surface of the transparent cover 
1 and interferes with the reading operation of the document 
D. 

Moreover, the transparent cover 1, made primarily of a 
synthetic resin that forms the cover main body 10, is light 
and impact-resistant. This facilitates weight reduction, 
with the glass bar 20 which is of a small size. Further, the 
glass bar 20 is embedded in the groove 11, thereby being 
protected by the cover main body 10 . Therefore, not only the 
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cover main body 10 but also the glass bar 20 , of the transparent 
cover 1 is well protected from crack and other damages . Since 
the cover main body 10 is made of a synthetic resin, it is 
easy to provide the cover main body 10 with e.g. the engaging 
projections 12a, 12b by means of injection molding performed 
with appropriate metal tooling. Thus, it is possible to form 
an appropriate shape that facilitates e.g. assembling to the 
case 50 . 

According to the image sensor A provided by the present 
invention, it is possible to perform an output level 
adjustment for read image, prior to the above described image 
reading operation of the document D, without using the platen 
roller 6. Specifically, when performing the output level 
adjustment for read image, the light sources 52 is turned on 
without the document D supplied on the transparent cover 1, 
and image reading operation for the white spot 3 0 and the black 
spot 31 in the nontransparent region shown in Fig. 8 is 
performed. The nontransparent region 3 is located only 
slightly below the upper surface 20a of the glass bar 20, so 
an obtained image is only slightly out of focus. The image 
reading operation of the nontransparent region 3 yields image 
signal of a high output level for the white spot 3 0 and image 
signal of a low output level for the black spot 31. By 
referring to output levels of these two image signals, it 
becomes possible to change e.g. a voltage to be applied to 
the light source 52, thereby making the image signal output 
level truly correspond to darkness or color tone of the image 
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in the document D. 

Fig . 9 and Fig . 10 are sectional views each showing another 
embodiment of the image sensor according to the present 
invention. It should be noted here that in Fig. 9 and 
thereafter, components identical with those in the previous 
embodiment will be indicated by the same reference codes and 
description therefor will not be repeated. 

Image sensors Aa shown in Fig. 9 and Fig. 10 differ from 
the image sensor A according to the previous embodiment in 
that a document placement position, i.e. a position that 
allows the lens array 54 to focus the document image, is 
provided not on the upper surface 20a of the glass cover 20, 
but slightly below the upper surface 2Ga by a distance h. All 
the other aspects are common to those in the image sensor A 
according to the previous embodiment. 

According to an arrangement in the embodiment in Fig. 9, 
the image sensor Aa is utilized as a component for a handy 
scanner. In the handy scanner, the case 50 or a frame (not 
illustrated) that supports the case 50 is provided with a 
roller (not illustrated) , and the surface la of the 
transparent cover 1 is spaced from a document D' by the 
predetermined distance h. It is for this reason that the 
focal point of the lens array 54 of the image sensor Aa differs 
from that of the previous image sensor A. When the image 
sensor Aa is used as a handy scanner component, the transparent 
cover 1 of the image sensor Aa is exposed to outside and 
therefore is prone to impact from being hit by various obj ects . 
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However, as has been described, the transparent cover 1 is 
superior in impact resistance. Further, the image sensor Aa 
can perform the output level adjustment for the read image 
by itself, by using the nontransparent region (not 
5 illustrated in Fig. 9 but the same as in the previous 
embodiment) . This provides a special advantage in handy 
scanners which cannot use the platen roller in the output level 
adjustment . 

According to an arrangement in Fig. 10, the image sensor 

10 Aa is utilized in a sheet feed type scanner similarly as in 
the image sensor A. A difference however, is that a 
transparent glass plate 7 having a thickness H is placed 
between the platen roller 6A and the transparent cover 1 . The 
embodiment in Fig . 10 uses the image sensor Aa in Fig . 9 without 

15 any design changes. For this reason, the thickness H of the 
transparent glass is selected to satisfy the following 
equation: H = {1 + (n - 1) /n) h, where n represents a refractive 
index of the transparent glass, H represents the thickness 
thereof, and h represents the distance from the document D' 

20 to the surface la of the transparent cover. This arrangement 
enables to obtain well-focused read image, even with the 
addition of the transparent glass 7 . 

As has been described, the image sensor according to the 
present invention can be utilized in whichever one of the sheet 

25 feed type scanner and the handy scanner, or can serve both 
modes. Yet, specific application of the image sensor 
according to the present invention is not limited by these, 
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but can include a variety • of -'scanners other than those 
mentioned above, facsimile machine, and other equipment. 

Figs. 11 through 14 are sectional views each showing 
another embodiment of the transparent cover for image sensor, 
according to the present invention. 

Fig. 11 shows a transparent cover lA, which comprises the 
glass bar 2 0 provided with two nontransparent regions 3A, 3A' . 
The nontransparent region 3A is provided by a white coating, 
whereas the other nontransparent region 3A' is provided by 
a black coating . As described above , according to the present 
invention, the white spot and the black spot may be provided 
separately at respective end portions of the glass bar 20. 

Note should be made however, that according to the present 
invention, if the nontransparent region is provided in the 
transparent cover, the nontransparent cover may not include 
both of the white spot and the black spot, but may include 
only one spot colored in white or black. Further, the 
nontransparent region may not he black or white but may be 
in another color, although black or white is desirable as a 
reference color when reading an image for the purpose of read 
image output level adjustment. Further, the nontransparent 
region can be provided by other means. For example, color 
coating a part of the glass bar 20 may be replaced by pasting 
a nontransparent member to a part of the glass bar 20, such 
as a piece of nontransparent film or sheet. 

Referring now to Fig. 12 , according to a transparent cover 
IB, a nontransparent member 8 which is separate from the glass 
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bar 20 is fitted at an end portion of the groove 11 of the 
cover main body 10. This nontransparent member 8 provides 
a nontransparent region 3B. Since the nontransparent member 
8 should only be fitted into the groove 11, assembling 
operation to the cover main body 10 can be achieved easily 
in the same way as for the fitting of the glass bar 20. 

Referring to Fig. 13, a transparent cover IC comprises 
the cover main body 10, which is formed with two grooves 11, 
11a separately from each other. The groove 11 is fitted with 
the transparent glass bar 20. The other groove 11a is fitted 
with a nontransparent member 8A, providing the transparent 
cover IC including a nontransparent region. 

Referring to Fig. 14, according to a transparent cover 
ID, the groove 11 is provided by a through hole that penetrates 
the cover main body 10 thicknesswise . The groove 11 as a 
through hole further facilitates weight reduction of the 
transparent cover 1. However, the groove 11 as a through hole 
decreases strength of the cover main body 10 accordingly. 
Therefore, in view of increasing overall strength of the 
transparent cover, it is preferred that the groove be provided 
not as a through hole. 

With some variations described above, specific 
arrangements in the transparent cover for image sensor and 
the image sensor according to the present invention are not 
limited to those described in the embodiments and can be varied 
in many other ways . 
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CLAIMS 



An image sensor comprising: 

a transparent cover having a first surface on an image 
reading region side, and a second surface away from the 
first surface; 

a light source throwing light to the image reading 
region from a second-surface side of the transparent 
cover; and 

a plurality of light receiving elements each receiving 
reflected light from the image reading region and 
outputting an image signal corresponding to an amount of 
the light received, 

characterized that the transparent cover includes a 
transparent main body of a synthetic resin, and a 
transparent glass member corresponding to the image 
reading region, the transparent glass member being 
exposed on a first surface side of the transparent cover. 

The image sensor according to Claim 1, wherein the 
transparent main body has a groove corresponding to the 
image reading region, the transparent glass member being 
placed in the groove. 

The image sensor according to Claim 2, wherein the groove 
is provided by a through hole formed in the transparent 
cover . 
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The image sensor according to Claim 2, wherein the 
transparent main body and the transparent glass member 
each has a surface flush with each other and providing 
the first surface. 

The image sensor according to Claim 2, wherein the image 
reading region is linear, the transparent cover having 
a nontransparent region corresponding to at least one end 
portion of the image reading region. 

The image sensor according to Claim 5, wherein the 
nontransparent region is formed with at least one of a 
white spot and a black spot. 

The image sensor according to Claim 5, wherein the 
nontransparent region is formed with both of the white 
spot and the black spot. 

The image sensor according to Claim 2, wherein the image 
reading region is linear, the transparent cover having 
nontransparent regions respectively corresponding to end 
portions of the image reading region. 

The image sensor according to Claim 8, wherein one of the 
nontransparent regions is formed with a white spot and 
the other is formed with a black spot. 
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10. The image sensor according to Claim 5, wherein the 
nontransparent region is provided by a part of the glass 
member rendered nontransparent. 



5 11. The image sensor according to Claim 10, wherein the 
nontransparent region is provided by a part of the glass 
member applied with a coating. 



12. The image sensor according to Claim 10, wherein the 
10 nontransparent region is provided by a nontransparent 

member pasted to a part of the glass member. 



13. The image sensor according to Claim 5, wherein the 
nontransparent region is provided by a nontransparent 
15 member separate from the glass member and the cover main 

body, placed in the groove. 



14 . The image sensor according to Claim 13 , wherein the groove 
is divided into a glass member receiving portion for 
20 receiving the glass member and a nontransparent member 

receiving portion for receiving the nontransparent 
member . 



15. A transparent cover for image sensor, comprising a 
25 transparent main body of a synthetic resin and a 

transparent glass member placed in a groove formed in a 
surface of the main body. 
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16. The transparent cover according to Claim 15, wherein the 
transparent glass member placed in the groove has a 
surface flush with a surface of the transparent main body. 

5 17. The transparent cover according to Claim 15, further 
comprising a nontransparent region provided at least at 
one longitudinal end portion of the groove. 
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ABSTRACT 



An image sensor (A) comprises a transparent cover (1) having 
a first surface on an image reading region side, and a second 
5 surface away from the first surface; a light source (52) 
throwing light to the image reading region from a 
second-surface side of the transparent cover; and a plurality 
of light receiving elements (53) each receiving reflected light 
from the image reading region and outputting an image signal 

10 corresponding to an amount of the light received. The 
transparent cover (1) includes a transparent main body (10) 
of a synthetic resin, and a transparent glass member (20) 
corresponding to the image reading region. The transparent 
glass member (20) is exposed on a first surface side of the 

15 transparent cover (1) . 
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Gontun, Alan G. 

GouM, John D. 

Oregson, Richard 

Gresens, John J. 

Hamer, Samuel A. 



Reg. No.40.4»l _ 
Reg. N o- 46.359 
Reg. Ng jg.g2g 
Reg. NO;J2;960, 
Reg. ' No. 27.612 
Ren. No ^3,496 
Reg. No ^l,622 
Reg.No3i,633_ 
Reg. NO;_40j528. 
Reg NO;_34J30 
Reg."N o7 32.404 
Reg NolP;46j597 
Reg. No. 25,959 
Reg No. 33,227 
Reg No. 39;S34" 
Reg.!^332i2 
Reg. NoJiS^S. 
Reg. NoJ4,994, 
Reg. No. 40,52 2- 
Reg. No. 36.414 

Reg. No,jiil» 
Reg. No. 28.707 
Reg. NdnorTiT" 
Reg. N5r3£^ 
Reg. No^_40,g2ft 
Reg. No ^44.125. 
Reg. No. 26.896 
Reg. NorSglj g" 
Reg. N oTiISm 
Reg. No. 4 1.80 4 
Reg. No. 33.112 
Reg. No7F467754 



POWER OF ATTORNEY: As a named inventor, I hereby 
appoint the following attomey(s) and /or agent(s) to prosecute 
this application and transact all business in the Patent and 
Trademark Office connected therewith. C/j5f name and 
registration number) 



Himre, Cuhts 8. 
Harrison. Kevin C. 
Hertzberg. Brett A. 
Hillson. Randall A- 
Hol2er, Jr-. Rkhard J. 
Johnston, Soo« W 
Kadieviich, Naalie D 
Katjeker, Shaukit 
Kastelic. Joseph M. 
Kettelberger. Denise 
Keys. Jeramie J. 
Knear), Homer L 

Kowalchyk. Alan W 

Kowaichyk. Kathenne M. 

Lacy, Paul A. 

Larson. James A. 

Leon. Andrew J. 

Leonard, Christopher J. 

Licpa. Mara E. 

Liodquist, Timothy A. 

Lycke. Lawrence E. 

McDonald. Daniel W. 

Mclntyre. Jr. William F. 

Miichem. M. Todd 

Mueller, Douglas P. 

Nichols. A. Shane 

Pauly. Daniel M- 

Phillips, Biyan K. 

Phillips, John B. 

Plunkctt. Theodore 

Piendergast, Paul 

Pytel, Melissa J. 



Reg. No^29,J65__ 
Reg. No. P ^.7S9 
Reg. Na42^I~ 
Reg. No^31.838_ 



Reg- N o. 42.668 
Reg. No.J 9.721 
Reg. NorSj96. 

Reg.NoJ4JM2. 

Reg. No ^7.160 
Reg. NoJ3j91j_, 
Reg. N o. 42,724 
Reg. No^Jijai-, 
Reg Na_3L53i, 
Reg. NoJfiaaS- 
Reg. No.J8,946, 
Reg. N o. 40.4 43, 
Reg. No.X^fi.S69 
Reg. No . 41. 940 
Reg No^0,066^ 

Reg. ^Ksrmjas-, 

Reg. NO;JS.140- 
Reg. No^32^ 
Reg. No. 44.921 
Reg. ti<yJiiJ2X- 
Reg. NsiJO^ 
Reg. No jn,836 , 
Reg- NQjWJig 
Reg. No. P-»6,990 
Reg. NoSiSiir 
Reg. N o. 37,20 9 
Reg- NqlS^ 
Reg NoJ2.209^ ~ 



Quaky. Terry 
Reich. John C. 
Rciland. Eari D. 
Samuels. Lisa A. 
Schmaltz. David G- 
Schiunan. Mack D. 
Schumann. Michael D. 

Scull. Timothy 8. 

Sebald. Gregory A. 
Skoog. Mark T. 
Spellman, Steven J. 
Stoll-DeBell, Kirsten L. 
Sumner. JoTin P. 
Swenson. Enk G. 
Tellekson. David K. 
Trembath. Jon R. 
Tuchnian.Ido 
Underhill, Albert L. 
Vandenburgh, J. Derek 
Wahl. John R. 
Weaver, Karrie G. 

Welter. Paul A. 

Whipps, Bnan 

Whiuker, John E. 

WicUiem, J. Scot 

Williams, Douglas J. 

Withers, James D. 

Witt. Jonelle 

Wu. Tong 

Xu, Min S. 

Zetili, Anthony R. 



Reg. No ^5,148 



Reg. No. 37.703 
Reg. No. 25.767 
Reg. N o. 43.080 
Reg. N o. 39.828 
Reg. N o. 31.197 
Reg. No^,422 
Reg. 1^57421137 
Reg. NoTIiaiO 
Reg. No. 40.178 
Reg. No^4Sa24, 
Reg. NO;,4iJJS4 
Reg. Na_2«,ja4, 
Reg. NO;,4S,M7 
Reg. N o 32.314 
Reg. Nor2aA44' 
Reg. No. 45.924 
Reg. N a 27.403 
Reg NoJ2a29 
Reg. No . 33.044 
Reg. No^,4i2AS. 
Reg. No . 20.890 
Reg. No^43^1 
Reg. hto . 33.044 
Reg. noja^ 
Reg. Nq,J2ja4, 
Reg. Noja.376^ 
Reg. Nq ^ 1.980 
Reg. No^43J6L 
Reg. No.Ja4a6 
Reg. NO;4S;255_ 



Douglas P. Mueller 
MERCHANT & GOULD P.C. 
3200 IDS Center, 80 South 8th Street, 
Minneapolis, MN 55402-2215, U.S.A. 



Send Correspondence to: 
Douglas P. Mueller 
MPRPHAMT kr miTT np C 

3200 IDS Center. 80 South 8th Stree t. 
MinDeapeliiSrWN-S44fl2^=22i5;_U^-A. 



: (SISS-^) Direct Telephone Calls to: (telephone number) 

Douglas P. Mueller at 612/371-5237 Douglas P. Mueller at 612/371-5237 
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iTapanese Langua.g'e Declar'a.ti.on 








Full name of sole or first inventor 

Hiroaki Onishi "U 






Inventor's signature Date 

^-^y 24, 2001 ^ 




Residence ^-f /) \ / 

c/o ROHM CO . , LTD . Kyotq^, Japan O f /V 


mm 


Citizenship Japan ^ 




Post Office Address 

c/o ROHM CO. , LTD. 

21, Saiin Mizosaki-cho , Ukyo-ku, 

Kyoto-shi, Kyoto 615-8585 Japan 












Full name of second Joint inventor, if any ^ f j \ 

Hisavoshi Fu j imoto ty~ 






Second Inventor's slmature , Date 

)JA4£.t4«<Uvi ^-^Hi^ July 24, 2001 ^ 




Residence'^ _^^^V 

c/o ROHM CO., LTD. Kyoto^. Japan 'vJ' ' 




Citizenship Japan 


1 ! 1 


Post Office Address 

c/o ROHM CO. , LTD. 

21, Saiin Mizosaki-cho, Ukyo-ku, 

Kyoto-shi, Kyoto 615-8585 Japan 












Full name of third joint inventor, if any 






Third Inventor's signature Date 


t ;: 


Residence 




Citizenship 


l.'.s 


Post Office Address 




Full name of fourthjomt inventor, if any 






Fourth Inventor's signature Date 




Residence 


mm 


Citizenship 




Post Office Address 












Full name of fifth joint inventor, if any 




mm5mmm<Dm^ an 


Fifth Inventor's signature Date 




Residence 


mm 


Citizenship 




Post Office Address 
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